The synergistic effects of hyperthermia and anticancer drugs on induction of apoptosis.
We studied the synergistic effects of hyperthermia and anticancer drugs on induction of apoptosis in lung cancer cells (LK-2 and LU-65A) using in situ end-labeling of DNA, the DNA fragmentation assay, and transmission electron microscopy. A few apoptotic cells were detected only when both cell lines were heated at relatively high temperature (44 degrees C). Moderate numbers of apoptotic cells were observed when both cell lines were incubated with high concentrations (30 or 40 microM) of anticancer drug. Compared with hyperthermia or anticancer drug alone, the combined treatment induced many apoptotic cells in both cell lines, even in the cells treated with lower concentrations (6 or 8 microM) of anticancer drugs following mild hyperthermia (43 degrees C). In regard to kinetics of apoptotic cells induced by treatment, the maximum induction of apoptosis by the combined treatment was higher than that of hyperthermia or anticancer drug alone in both cell lines, although the time of the peak of apoptotic index differed among the three treatments. Therefore, "hyperthermo-chemotherapy" may reduce the required dosage of anticancer drug and decrease the temperature of hyperthermia on induction of apoptosis.